In this study, using a murine model for neurocysticercosis, macrophage phenotypes and their functions were examined. Mesocestoides corti infection in the central nervous system (CNS) induced expression of markers associated with alternatively activated macrophages (AAMs) and a scarcity of iNOS, a classically activated macrophage marker. The infection in STAT6 −/− mice resulted in significantly reduced accumulation of AAMs as well as enhanced susceptibility to infection coinciding with increased parasite burden and greater neuropathology. These results demonstrate that macrophages in the helminth infected CNS are largely of AAM phenotypes, particularly as the infection progresses, and that STAT6 dependent responses, possibly involving AAMs, are essential for controlling neurocysticercosis.
Introduction
Neurocysticercosis (NCC) is the most common parasitic disease worldwide which affects the central nervous system (CNS). The disease occurs as a result of infection of the brain with the larval stage of the tape worm parasite Taenia solium (T. solium) (Davis and Kornfeld, 1991; Nash et al., 2006; Sciutto et al., 2007; Terrazas, 2008; White, 2000) . Interestingly, in NCC humans remain asymptomatic for long periods of time (months to years). The infection becomes apparent upon degeneration of larvae caused by either therapeutic treatment or normal attrition resulting in severe headaches, epilepsy, intracranial hypertension, focal deficit, and/or cognitive impairment (Nash et al., 2006) . These disease symptoms are frequently associated with an intense immune response induced by the dead parasite (Correa et al., 1985; Grewal et al., 2000) . The precise immune response induced in the context of the CNS during NCC has been addressed mainly via analysis of helper T cell (Th) responses. This response is characterized by an overt Th1 phenotype (Restrepo et al., 1998) , or a mixed Th1, Th2, and Th3 phenotype depending upon the absence or presence of granuloma formation and the stage of the granulomatous response (Restrepo et al., 2001 ). However, evidence regarding the appropriate immune responses required in controlling the infection or the clinical outcome of NCC is unknown.
The ability to elicit an immune response to infections is orchestrated, in large part, by specialized innate cell types such as macrophages.
However, less attention has been paid to identifying the role of macrophages in the CNS microenvironment during NCC. In this context, macrophages activated during Th1-type responses, such as elicited by bacterial and viral infections, exhibit an inflammatory phenotype and produce pro-inflammatory cytokines, oxygen and nitrogen radicals (Nathan and Shiloh, 2000) . In contrast, macrophages during helminth parasitic infection have an alternatively activated phenotype (Kreider et al., 2007) . These AAMs exhibit an anti-inflammatory and a protective role in conjunction with the induced Th2-type response (Kreider et al., 2007; Noel et al., 2004) . AAMs are thought to be involved in tissue repair and remodeling at the site of injury (Gordon, 2003; Mosser, 2003) . This is of considerable importance during helminth infection as large metazoan parasites can cause extensive damage as they pass through tissue, releasing proteolytic enzymes that damage cells and tissue (Kreider et al., 2007) . At the same time, AAMs largely fail to produce nitric oxide (NO) due to their induction of arginase (Gordon, 2003) . This has led to the speculation that impairment of microbial killing functions of these cells can increase host susceptibility to infection. Correlatively, several studies have demonstrated that STAT6 knockout (KO) mice, which typically exhibit a defect in AAM associated responses as well as upregulated classically activated macrophage (CAM) associated responses, display enhanced anti-microbial immunity in a variety of parasitic disease models (Reyes and Terrazas, 2007) . This suggests a role for STAT6 and AAMs in facilitating the establishment of a chronic infection (Reyes and Terrazas, 2007) . In a contrasting situation, STAT6 associated responses are thought to be required for the expulsion of helminth parasites (Finkelman et al., 2004; Gause et al., 2003; Urban et al., 1998; Voehringer et al., 2007) . Thus, an important question is whether CNS helminth infections such as in NCC induce AAMs in the brain microenvironment. Journal of Neuroimmunology 232 (2011) 26-34 
